Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2003-31 5988 

(43)Date of publication of application : 06.11.2003 



(51)lnt.CI. 



G03F 7/004 
G03F 7/16 
H01L 21/027 



(21) Application number : 2002-297893 

(22) Date of filing : 10.10.2002 



(71 applicant : SONY CORP 

(72)lnventor : KOCHIYAMA AKIRA 
ARAYA KATSUHISA 



(30)Priority 

Priority number : 2002046029 Priority date : 22.02.2002 Priority country : JP 



(54) RESIST MATERIAL AND MICRO-FABRICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To materialize micro- 
fabrication of high resolution without using costly 
irradiation apparatus for electron beams, ion beams, etc. 
SOLUTION: A resist layer including the incomplete oxide 
of transition metal like W or Mo is pattered to prescribed 
shapes by selectively exposing and developing the layer. 
The incomplete oxide of the transition metal described 
above refers to a compound deviated to a direction 
where the oxygen content is lower than that of the 
stoichiometric composition meeting the valence that the 
transition metal can take, i.e., the compound having the 
oxygen content in the incomplete oxide of the transition 
metal lower than the oxygen content of the stoichiometric 
composition meeting the valence that the transition metal 
can take. 
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[4fi¥fi#©«B] 

WScfc 0 >hi*l>fe©T-£>.S C £ £*$ft£TS ht* 

ft. 

7 r XMtS«f4-C* SC£ £#ft £ f *f1t#Jl 1 fBtgO 

[i»J&S3] ±ia3*£#JStt. Ti, V. Cr. M 10 
n, Fe, Nb. Cu. Ni, Co. Mo. Ta, W. 
Zr. Ru. Ag©H^ft<itlOT*iCi^ 
ft£fSSl5£I 1IS*S©U^X hfcTO. 

, - . 0, </c/cU A«3g^ST*-S. ) Tllfc 
£#. 0. Kx<0. 7 5-C&£C££#g4£-r£lil 
j}3I3fai&©U^X h*tf4. 

[ if!*3H 5 ] ±Ea9^M«M o XBWT*5 C £ S: 
!£®£-f SIS#«4fa*&<DU^X h*tf4= 20 

jBf?£JS5 «^fife©7C^*^»0 3 ftT I » * C £ £1#ft £ 

T5sS*« 1 IBiS© ut?* htm. 

[»#B7 ] ±faS&£Ji5feW©fl!!©7C*«. A 1 . 
C. B. Si. Ge(D5£:4>ft< £fe lot*5Ci4 

it®£-rsi»*«6iBtscDu^x htm. 

[ft#JI9 ] Mia u^x h«l4*^b^*#tfT*;u 

7 r x&fswft-c&s c £ ^mtr zm#m8 tats© 
s&HBjjnx^a, 

*#©£-*- sawon 8 iais©esiWttix^s. 

[Ig3jaf 1 1 ] ±ia3H^X«nJ«3fe«. i&g 1 5 0 
nm~4 1 Onmr*SC£=S:#m£^^,iS*^l Oia 40 
tS©ftlfflJ)llX#ft. 

[ts^ii? 1 2 ] w«ir^* , fmrfr* y xwawc 

®m<» *> < £ 1 afcfflOTSMlT * C £ £ftft 

i r * wm 8 1 atg©es«e»nx^^. 

*3 Z ■< K, -v*Mb*>%&tsi< £fe 1 
a*P6ft£S&±(C±fau^X HJl*JBJiM-SC4*«p 

ft £ r sit** 8 iatg©e»Mflnx^ffi 0 
c»«3Hi 4] BofasiS£B«geu^^ hji £©r.fl{c. 
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[IH#^ 1 5 ] ±ta4JfSIJf «. T^JVy r Xis i) 3 
< £ fe 1 «*»6fc*MftT*SC ££*$ft£T*fM?3! 

1 4tat8©ftiHH«nx^& 

16] ^&X{i^#*£(c J: «3 ± 

BUW h«*JBfiW*C4*««4-r*»3RJ!I8e«!S 

im^m 1 7 ] ±taxM- y * y > $^t*. 

£!&ft £ -T 1 6 tal£©SSiHBft]X^&. 

tH«118] ±ia3g^#««. Ti. V. Cr. M 
n. Fe. Nb. Cu. Ni. Co. Mo. Ta. W. 
Zr. Ru. A*©5%4>ft< £feloT-£>SC<!;£!|f 

ft £ f *nt*gi 8 ieis©^ae»ix^ffi 0 

[0 00 1 ] 

CO 00 2 ] 

[gkfc©8a5] ja^©*«(*. *?fA«, vm?'< 
C0003] ftfflflnx7ra«g£isj±$-tf *#££ or 

«X«^^>e-A?:SfflTSC£^W^£3ni 

[0004] ^Ct. gt#©K^S£l5l-^iS*fflt> 
*A56finX7j«ffiS©[^±5:0S^jS£L/T. RS^©^ 

S(cx^i&-rc:£^. ^M'^-y hvx^£^$n^!|t 

x h4fflt^^^©K**i^$nrt»-5 0 
[ 0 0 0 5 ] 3i&-c«. mf^^^^u-^h. 
{b^iftiu^ h*z«i^^ h £. s?fe®£ or SI 

*©#»Tj£<fflC>6ftTl»Sfe©-e*£#. 

iSC > C £ «C*aa L r S^SP £ *3S#g|5 £ ©J«SW©'< * 

- <c o . 8fcfflJnx©fgg^iti«) *«Mir« 

raja****. 

[0 00 6] CtlCC»Ur. fc«uy*htt<B»*"C* 
i ©-CR7fegiI £ £ ©iJSWW-CWK ft ^' * - > * s 
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j£-T£'5Jfilt4#*'2>. WU*. Jpn.J.Appl-PhVs.Vol.30 
C1991)pp3246«:*Jl>-C. MoOs WOi 3££UiAXh 

i|fflMI#a j ii8/r3ftTOS. Jpn.J.Appl.Phys.Vo 
1.35(1996)pp6673iC*5t<>T«:. S i O z r $*£f 

SPIE Vol.3424(1998)pp20{C«*;l'3y^--Y VH^tt 
\sisXh#&bl,Xm\<\ M,%mthX : &&41 6 nm 
Rt>*ife65 3 2 nm©U-— tf ffitfCCfctB* -k ^ > 5 > 7* 10 
*> 6 ©3ltt:fc£ffit> ZttUVtSft 3 ft "CC >S . 
[0007] 

[#|0Ji*iJB&L«fc5<!:-fSP?S] iC^r, S3teiS.iL/ 

[0008] bfrbttifih. a^ay^-f Ftm». m 

ojmt(<>^m^^-ri>i>(0<0. As 2 S 3 . Ag -a 
s, S s . Ag, Se-GeSe»OA#KfflFftWI 

[00O91-*. JHW«XttlItB**ffll.>fc7 * r »J 
y^7 7 -f S^fili. DRAM (Dynamic Randan Access 
Memory) . F 1 a s h^^ey. CPU (Central Proces 
sinqUnit) .ASIC (Application Specific IC) 3? 
©¥i*f*?W;*. I^2-Kf©«Slf^-{X, m 30 

EL (Electro Luminescence) „ PDP (Plasma D 
isplay Panel) ^©iHi^-fX. TtfB^Jif*. jlSEM 

totc-z>x&mztixi,>z. cft6©+t?. zxis^vY? 

^%>? (CD) (9Bttff) . (,>*>»9>-5DVD5?tCttii 

[00 10] £9*4 fWWi^tt9 
;!/- ^©Silffl&IHfl-'^ f - > jW&SR 3 ftfcflj*. « # y 

H?©**WKaW3«c««©— ^ffi«c, TJU 40 

[ooi i ] cOctofcTfcf 1 -* ^^©a«Bigei^*-> 

tt. {SIBIHif]i^*->3&»!M»BE«:»iiSsnfcxar>/'{jfe 
T£XD-tz*£igSC£tC<fc0f13!i3ftS„ cc-c. X 
[0012] «ffi*3c^{C^»{Ct//c^7^S 
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tcttttistrttirrs. Ate* rtvxm&zmmaxy 

3teSP*^*t--5. Cft(C«fc9. #^*S«±ft\ ?*r 
h©grSOi!!li!]i^'$-->«5ntft5 U5*X 

[0013] -eur. vmi;fcx**y>**m^x%imi8L 
mm<DU*&to<DW&>&ic&-?x. * y 

kisses. ^SHg^EKM-rscttcfco^^-f 
*#6ft*. 

[0 0 14] C©£^^^^{cfB^3nitSf8§a«. 
oT&5£3ft*. -Tftfc^. ^f^Xi'tclB&Sftiff 

fcDfltfV-? * - >*&J&XZ £#>tcj: -C&5E3 ft 
[0 0 15] «*.«. ^K0#ffiDVD (DVD-R 
OM) {CfcU-Cfct. X^>^±KSSf7 hfiO. 4m 
m. h^v9\£v9-0. 7 4 um<DV v 
JW^fiRSftTfcO. c©x*>^£:£I2£GTft;S? 
3ft/cltSl 2 cm<D3tf r -<^^<D>{-ffi{C4. 7GB© 

[0016] C©«fc 5 tmim%7 : -< Xfft»C«ft 

t^* msifcfi^-r-s y ^ists, &S4 i 

3nm©U- !f<t. PaP&NAi LtO. 9 0iw& (0!l 
;U*0. 9 5) ©2**BJU>X£aifflt,>6ftTC>£. 

[0017] ia¥©«faamso*iii^ffi^©iiji^ 
fcR^g2^*©r^±^a^-r -2. c i 

£3ft-Ct,>*. m«. f I ^5'Jl'tff r *7 : ^Xi'©5iS 

Om^S^tCkOiaai 2 cmCD^-^ X^<D>tffi 
(C2 5GB(Dtf#fiS« ; &^fc#Sc:<b*SS*3ft6. C 
©S^CCJoiti/^Klli. SSfv rfi£0. 1 7 m 
m. h7^fvf%0. 3 2 Mme^CCSfSStaMbT 

[0018] iC5t!, ItmOM*:* (Mm) tL, 
^U>X©ggp^NAtT^t. S£3ftS^f 
v rgP (Mm) WT©S; ( 1 ) -C3*3ft*o 

P = K • A/NA - (1 ) 

CC-C. «D&fiA. ^U>X©gBP^NA«*iS 
i 4 5 P-f gl©(t«ic J: o -C^S olS-C* •) , tt 



[ooi9] HuiaDVD^opfe^y x?*<tm?zm'& 

{C«. ifcftO. 4 13)1111, B5JP£fcNA£0. 9 0£T 

(1) J:Ott«3@»K = 0. 8 7<fcftS. 
[ 0 0 2 0 J -«aft(C«. 9eSC3fr*1tWHMV9 

^tCg*Jtl^f7hfiO. 1 7 MmgS5:f#Sfc 10 
«>«:». tfc«3£»K*-je&U m«NA = 0. 9 5 
©»£. U -If&fi tUtA = 0. 18m m<D^il* J £' 

g-cas. 

[002 1 ] C C"Ci&R4tt*iftR0 . 1 8 (imtt, 'X 

&gl 9 3 nmOA r F U-ifJrO feSifcB'C&S. C 
' ©J: 9«cSttEfi*»B-r 

ir©#tt 6ri'>x*©#5 6 BWHcoi»"c &i##:ftfc© 

A©@$fi<b£*tt&U>X©KlPlfcNA©*Pafb<!:(C 20 

So 

[0022] -e CT*^«CO J: 5 fcfi£*©ffl»&* 

i-rso 

[002 3] 

[p?ig£JJ?&-f £fca&©#f9:] StetC&^fcJ: 5(C. Mo 
0, WO, «©a&^©&£Mfk«fttfi£*ft»6l'3' 

[0024] CfttcttLT, *»W#6tt*tt#©tt*. 40 

< * 1 4 t>K, **HilXI«J«#*WK?' 

t>'^«Bnx^'N©Jt.ffl* i oJffi-C* S C £ SrHW bfc. 
Tttfcfc. CftKJ:9±iB3C ( 1 ) tcfcli-CJtfflSlfcK 

*>„ 

[0025] *miicVk& US>* h*rt4tt±Jfc©JOfttC 
S-3i,»T^Sfe3nfcfe©r*0, ®&£«©*5S±Kfk so 
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fj*^t?u>?x hWf4t?$)o-c. gE^^fbfJB K 
J|M>£««jWWB»&£III©£ 0 9 SffiBKci&CfcflSS 
JUMlJft©ltX&*S «fc 0 4vS t» fc©T* SCi 

[0026]S/c, *|^K«*«llliflII*tt». 

*flio^sfiiHkn«d». kwe*»o*«. ®*© 

ifi^©K^#W*J:0/h3C^©-C*SJ: ; 5au^ h 
[00271 C C-Cl* 5®££JS©*S££BHb1»<!:tt. 

$ws*^a<,»*ifij«cmfc{b^j©c£. r&b*a 
&&m<ot *) *) SffitfctcjSD/cfk^aifcHJi^BBR^r 

[ 0 0 2 8 ] ftfc. MMWOMMItfiWHK 

». isntft **©*£ i aoa^^JSMw— awffi©s 
^«M^-cg^3nfc*>©i#^€.ns/»^ etihm 

[0 029] #1693© U^* Hvff4tcJB<,»6*iSS^ 

U5>* Kctfc'<-C*S*SiJ£S^g|5£©^W* s ^Ki ft 
[0 03 0] 

[|H!©Mi©X»] 61T. *»H*»lil/teU5^ 
[0 03 1 ] #2H8©U^X 99tfR©73E 

^»<b«J-r&2>. ccc, jE^R©^±^b«*. 

^«»Wil>fti,>*iajccr*iWb6«i©ct. -Tftto^S 
«*«©^^BMk«!tc*$W*H«©^f«**, ±1251 
»&«©& 0 5 4flS»Kj&Dfcjb^fi3ftfifiS©S^W 

[0032] . X8£IR©BKfktt£ l/T{b^M 

oo, *««c*ifr«wr*. {b^Moo, ©s?fbt« 

Sl^ifflfiSS!l^Mo. - , o, cc»»r*t. x=0. 7 
5©«^3WE±Mft«Jt?**©R:»U"C. 0<x<0. 
7 5 -c*sn*»^«:ffc*««»aJ: OiWRdWa* 1 ^ 

[0033] 99&IR-C» 1 o©7C**5ffiS?©S 
ftS^fb^l^fiSoItfeftfe©* 5 *** 1 . C©«^{C«. 
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S#£JS©<t *) *> ftfflRKitC Wfc*«IMl*fc OMR 

0° 3 ) *©ft«C IfflOWfcW (M 

oO) fcffttT*. C©»^CCttifi^Sd-&Mo, - , O 
Kfm-tit. 0<x<0. 5©ffiHl*3t?*4<t#{b 

*tl»it*. ft*. W«WI*©Wtt*. 7&j&©# 
[ 0 0 3 4 ] t ©£ *) tj;&&&m<D*%±BUtmt. % 10 

>*»w»ftfe©tfto, »wttfti«a>aci*»-c**. 

[0035] t *&£M©*3E£BMfcWtt. & 

<t©K£(,>KJ:-?T*©u^xht#4£bT©^te*^ 20 

-ft-f S©-C. jgJBK»ftBMb©flt^c>*jMR"*"*. 

«. S#£IS©35£68<b&©tt^»il^J:9AiiK:l8 

%&mmv'J>te^%±wiitws-e&- ?i3fcxe-cA-#ft 

£«©*»£*# 5. C©/c«>. Sg^^Jg©^^^ 
©{b^fi^fiJiS «t 0 «*>«c«3R««M*^ft c^raS^K 
•fb^&Sti* 5 *?*^. 

[0036] U^X h^^RST-SAftWftS^M 
iL-CW. Ti. V. Cr> Mn, Fe. Nb. Cu, 
Ni. Co. Mo. Ta. W. Zr, Ru. AgW 3( 
tfhtli. C©*-Cfc. Mo. W. Cr, Fe. Nb£ 

[0037] ft*. as^wo^^BMtuii i/-c«. 
1 «(oa»*ai©=F^*Wk«!©«K . iff 2 <DM®£.m 

to. js&^JUtt©ffe©^#j^3nfcfc©^©i> 
-rnfc. *^©BHfc^*n. tttcgsMi©&M7c* 
%#t?fc©35J»* tA>. ft*s. iiff>a»iR©^ < 
iMfc*©fcfc. *2©a»£H**ftii/k*>©. se>ic 

Sgj^©^^*^**!*-'^©©**^ *£!!$&© 

#>& 1 ^©^^^^^-^^^©s^sm^-cg 
&3ftfc «>©<!: #*.e>n£#. cne>*ttfc«s©3S#& 

[ 0 0 3 8 ] £fc. m&&m&.n<Dtii<D7c&t 

Al. C B. Si. Ge3£©5-W>ft< ifclS*« 
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cit-, *5^«3i^^aiitw©fte®7c« ;S:as * n " r5>c 
<«: tc <t 0 m&£m<D*ft±m<m<D&s£LM > ' § < ft 

0. #8?fjfe©;MiIftft±#06*i&. 

[0 03 9] ft*, ±KUS?* h«t*«. 3t«©£&& 
^» ht)|l>fcAr+0. IffflM*©* 

^-^©^Atf^^ifi*^^ 0 * *5~ 20 
«xEliiS<DXA-^ y>^©^xE (l~ 

1 0 Pa) <b-T?>. 

[0040] &ie. ±S£©U2>* h*m*fflc»fclMBttl 

[004 1 ] *^©SfcW»PX^^«. 
|R©*3E£lHb«*»6ftai'S** hW^SK-h^fiS® 

(cgg#L--C!&#3nSXg£. U^XUifcJWWcJ:^ 
Ti^5t©^#-->^£XfI£#>e>ft£. JiTTCW:. * 

SIS. ^r^'-fx, i*f^'^, x3F© 
«5£-e*>ft<,>. 

[0042] [ l^X hJUftSHI] jfcl*. fiBB*^ 
ft* Uv>* hS^M-r-S. JMfcffJftJ&J&frSi 

«. mtfjs&^©^&^ft** A "-'**~ y ' : ' b 

^#B»*©S^*fx*S : &^^Sc:i« : «t^- s ^ 
*«©^3E*BI<t?W©BMtfltdW»*WWr?*4. 
JiLh©S^^M ^^O^^©^^^ b^^ ^ ^ v 
$'J>yffi«:cf:ORSUS-r-S«^tc«, »ft»«BI©^^ 

mm.<ow»£m*m&z#z. u-smsk*. -en-en 

[0 04 3] ^(cifc^c^BI^-yf h*fflt»fc 

^rsiisi*©^ ^ *u>yffi©<ft. ^*3iMfi©^ 

tf5ctKJ:o-cfe. s^^JS©^^b^e>ft* 

[0044] 3 <=>«:. f * y >^s©fs. 
^ot fc»£&JR©T^£BMfc»* WS^H* 

[0 04 5 ] S«<bb-C«. 
50 [0046] U-^h (■©gW(2^(c3K£«Itt'C<b& 
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**. ffjiaiOnm^SOnmOWil-JCi^T 
[0 04 7] [ U^X hJgBfclfi] ^CC. uvxvm 

[0048] c©B:ft$iB« > i^x hs^s^^n^. 

-A^'J l 4&0'*f1?5U>Xl SfcilDTU^X 
*>e> A*:/'; -y* 1 4&tf»:)fcU>Xl 

19(CSI-5. 7*-;*7X7:7^*x-£ 1 *t$JU 
>X1 5©itf£:frffl©&EiM®=HT5fc©T£>.&„ £ - 20 

wen-cfe o . u^x hs« i ©B*{4B£ffiKJi< $t 

-fi§2 0, J5*fefcB®#2K RCfh5» + >yB 
if^2 2i«:i^t, U— <f«|§B2 3tftr-A 

5. £6(c. ^->f--^;H 1 ©4»>CtfiCC«X fcf > F 
;l/*-*WBB2 4jMBter&*l. #S*B©*Bttfi£B 
MOS2fit(cl-5l>t, B£&X£>FA'Bfi&k*R 
5E O X K > F Jb*- * (DfflW&ft *> . 30 
[0 04 9] S£*©W«US?X h#»6&£U^X hB(C 

mSft-C$>Ztclb> 7 * ~*XCCi^&££©ftB£-r* 

3 3 nm©^©3fcigi£SiJjafflSU -€-©3fcr7 * 
t/>y*froT<,>fc. c©<fc5{c. ^©WBu-^x h 40 
/BC&ftSIBtt, 2^©Btt*»fi©#B*B<.»&;fc 

«©*£****. se*©waui?xhffl©a 

*-#XBMfI#©#BBj&ifcffltcflH>S#B (ftiltt 
&B6 3 3 nm) ©ifeS(CJ±0«-r S/c#(C. B3fe«Cffll> 

[0050] ChKSOt. IMUi?Xht*i*iS!l! 50 
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©US?XhtittG*. 0 2(CB5fcKffll>*#®©Raii'< , 7 
-6, R*aB&*»#8B£r©i**>y2&©H (a 
>h7Xh) £©BB**TJ:5«:. »*(c«r^b* 
wteB©3Mfc*i««>TBB"c**. r«c*>%. b%*b 
MS tiftjnNMttvx 9 - P o*B©Btf'< 7 
«. B9BU©JBHCc#LTfe;FBttB*#fT*>ft«ci.» 
fcfe. P0^©JBH^--«:«fcr>'CB##BS*"C7 
* - * ^£ *>W -5 C L 1mm tttZo Wfcfl* ■» "C . 

**w©»«aiDi^-c». s 

B£&9B^g©ffi:aX Mb^SlEST B 

Bft»BBi**B-c**. */c t jiau^hTfts 
aw*rttB*sti*t>jfc«e>. as©w«u^xh*ffl 

[0 05 1 ] ±^©«fc^{C t M*fBffl^ - 9-P0*jffi© 

tc*->-r-:/;n i«Btt3«&. ccrtt. *Mfcu 
>X1 5«©%¥£©Bn£ffl©ttB&B£U *-> 
7— 14«|i3«5CiKJ:-,ri/yxHfil 

©B*ttfi*B*.ac4&'rs#. i/^ni 

l*BBU3t*->f— 1 *EgsEL*^R©ttB 

[0052]fLt. t-A»4*l 2*>6U— !f** 

i^X HBtc^fUrB^^f ^. C©B3fctt. 

1 1 «BKd««c«6. U^x HS« l ©3j£B*|fll 
K*->y— 1 «BttnccB^ttBBrogWd 
WCitCtot, SS«BDflia©?i«. -rftto^BBBf 1 

fc. *f ^x^©«^jctt. Bnpga©BB&o-rBB 

^-^BBfle-y haWKrt»©ttff*0fiS-r*. * 
fc. BSl/> — F 7 s -{ X ^B©B^PIK© 
6ti*7*^x^«:^B-r*BK:«. ^->f— l 
XKX4*$«£tttt'CK% < Xf -y ^fifJfC^I^C i(c«t 

[0 0 5 3 ] ±j$©J:^/«ca^K:«t«3 > tSB^-tftcpo 
CtK» hX«BrtB(C*fi&L//cMS*HB^'7-P0Jy 

±©3fS©^y-©M*f-'^i'XX«)i^*> uyxh 
BB 1 ©BHtttiB* U^h BicMW U . B7fe 
*tf^o Wt^WOHI*, 03 (a)SO*S3 (b) 
CCjSO. a[i^©pi|5:03 (c) tC^T. 
[0054] ^BB©BB^B©^^R{bB^6«c% 
U^Xh«f4«. BBBB^^-POJMiOBWRXtt 

[0 05 5] COit. BB^>7-4iS<-r4SB<B. 
r>m>t!y h<DBm#Bimv&Z&. BMI(CJBH^7- 
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[0056] ftfc. #2£ip3©U^;* htf 

&£. i&fi6 6 0nm©^es¥ij|&U -~tf. j&fi 1 8 5 
nm. 2 5 4nm. RCJ ; 4 0 5nmSg«:b , -i'5ft 
>^e.<DS7fei C £ fC J: -j r 

[0057] [U^HISIU^K. C<D<fc-5tC 10 

©sawtsfltf^sn-cfts^fw ^?iou^ ur 

[005 8] ^toS£ ItB, mXteTK* V !?©« 
«*{Cfc5>7x7 h7'£i-kxfc<fc- 5 -Cil!Rl:b£&*c£# 

A*&{b?Si«. KOH, NaOH. Na 2 CO, t?©& 20 

-c«. tut mm. mm. mmzfzm^zctwx-% 

XvX«SlSt4-<*>if (Reactive Ion Etchi 

nq :RIE) £P¥{£;h<& K:7-f ^atXtCiTtfe, 
aStf«8©#*©ig£J:b£§|g-r-S C £ 5C «fc <3 J!<£# 
nJffg-C*SC££?tSb/<:. 

[00 5 9] ccr, s*iS@[©PI^^«:-3^r^ 
-r*. ^^«<b^wo s r^sn-ss^jso^b^j 

£fflE£S^w, ..o, «:^©urcii^ xttO. l<fc 30 
<D*. 0. 7 5*p<DffiHrt-ca»^cS3fe,®S* 5 f#6tl 
S 0 C©£t. x = 0. 1«. K^gtefctf-SASft 

zm<D*®iiV¥i£i-?z>i&nm~c$>z>. *tc x*o. 

4~0. 7gg£**C£-CSfcjfi^&7fcJ3;g*sf#6ft 

[00 6 0] *rc> -fb^Moo, -cm2tiz>&&&m 

B0. l«fc0A. 0. 7 5*8!©*&Bl*rCll«Fft&;ftSi 

e*jffe>n5„ c©£#. x =o. n*. s^fcigcctj 40 

fc. x£0. 4-0. 7efl[i-r*Ct"C**>Kl,«5t 

[006 1 ] g/c. tt¥£tMoO-C£Sft&S?&0B© 
K{b«J*fflfiSS«^M o , - , O. {Cft*LfcJi£. xtt 
0. 1 0. 5*St<DffiHl*i-C^»^SjfeJSS*i 

c©£#. x = o. i». weieKiiw* 
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[006 2] Ui?* h#f4©E#®ig#5iSC>*I. SftBf 

SEfc tt. ^i^WfitritM-r-S C £©ffe«:. S#£JiS© 
^£BMfc*HC* 2 ©ra&K&8Mir*' -S. C £ jWWST 
^•So «*.«. W, - , O, {CMo«r8S*nT-5C£K:J: 

[0 06 3] *fc, S^e©iaew. i/5>* htff4© 
Jet*) ^flcWKttS/ »;=i>, 531. 

tt. c<ommt. m&mmomtcMmuxis*) . j»eti 
fc. cn». j»^»^AJ/hsi>s«s£*, *3&$©aft 

[0064] S3feMtoS£ Lttt. *«£ htm 

£©ra«ctt>raa*^i!S-r*ftm. jssAaa. m^mmmr 
{c0jar*c£tc«fco-c > s^s^jawec^-ric 

«S©fl«f3ti5fca)-C*5. ftfc. -?-<DtpPa®?: 
^•T4J»fi«^©i£(,>t©£L / "C. 7**7r»i"; 
3>. -Mifc^-f* (S i O z ) . Hk->'J3> (S i 
N) . T^S^- (A l 2 Os ) ft£^®L/TC»-5. * 

[0065] */c. 535««±{CI5S 5 m mOSI^Ig 

ffezmitsittcmte-cit. -e©s^sie*j*©a©53i 
a«(cjt^r?sc#urc»*c£*5fis$n/c. cni. 

£*»?>SiWoI«l£#it^4lS. 

[ 0 0 6 6 ] $7c. &*!yi. ^^-i^MS^©^*Hijtea 
KJ:-ar*>ll*«Sa©3Jt#3&niitt-c*4. cne>©s* 
S«ffia ; &^-rc£K:J:r>r. £&©©£>£ 

e**»w©uyx h*m©<t^fl«jtt»**»b-r*A:© 

£#^.6tiS„ 

[006 7] ±j$©cfc W^iffi^. ^fl^fr. *S 
©iliR3?«:j:oT. a«©49tt«W-r«99&K©7% 
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2 m r8j©«w*is 4 utuhwmt 

[0 068] 5tT« ^^oKg^^M©^^^^^)* 1 

6&£?iu©us;xrJi3o*Jtgi£tf*iw(c, 04 

(a) CC^T«fc^K»«3 1J:KC©*10^H 

3 o ^mmi>Tm^m(o^%±mtmt<DWo^^ 

[0 0 6 9] *tC. 04(b) {CtSTJi^K:. Sll©U 
^ r JB 3 0 (t*f S7fcR^«^S**S I/. ^ 1 © 
U>>X HB3 0 J fe^a»-->^T*. 

[0070] SfU©U^X hM3 0*»&tt*'"«* 
^^i'ilt. *2©i^*r«3 2«:aWttfc© 

04 (c) {C^-Ti^tC. JBl©uyxhJi3 0©^* 
->**2©US>* Hi 3 2(C^1-4. 

[0 07 1] *10^XH3 0t»*t4 20 

CtKJ:'). 04 (d) 5t^TJ:5(cSli2©U^XrJi 

[0 07 2] ftfc. 2JBUS?* rft«C*»B*»B"*'* 
hJg£l,-CCr^©jS&£lS£ffll<>. 7a>3S<D#X£ 

[0 073] fcl±8*W Vtc J: 5 {C> :£|S93©S&*fflJjnx:£ 3( 

[0074] Jtffi&g©^^^X«'5rtI*£ 

[ 0 0 7 5 ] »^||©3F%£Mfl&*>&%** 

*fc. S^KS3fe®-?-©fe©^7*-* % »^ 
Strict**?**©"?, m>»»IB*»*Ci*»'r* 

[007 6] c©<fc 5 tc. #fS<8©fifcWJjaX:£ii«:. & 
fflfc,r**->*J&Ji!tt* SKifcot. P = K- A/NA 
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-CSI 3 ft* Mi*© 5 *tt«5@RK*«TS***tttr* 

£*PSMb uxm&mttf&i-*' *«*©*tti t»& 

0 . @W?©3&:ft£g£*Jffl l/t S 6tt S »Ht4 it&* 

©T?£>£. f<0. 8 A/NA 
[0 07 7 ] Vtc&-,X. *&WiC<t:ti\t. &#©&* 

^£*©3^*yjBu;fc£ffi&?w cn* 

[007 8] 

[007 9] <#SS6fll 1 >f96fll 1 T«. ^* 
iU-CW©3ffi©^^b«J?rffl^> *f t -f**ffll' 

[0080] 5feT. ItwmitZtilttf^zMk 

,L-CW©^E^Wb ! W©IMklS^''»*WW u/c> 
[0 08 1 ] JtffltLfcUS?* HB5ri^Jl'=¥ : -^i5®X 
^HiSg (Energy Dispersive X-ray spectrometer: 
EDX) tC-caWfLfc&C*. «tf»teW, - , O. "C 
S*U/c£ttCx = 0. 6 3t*-5fc. Sfc. I/'^H 
©MJ1«4 OnmtUc. ®5f^©?SfitSff14 
) 'J ^ V Jt Y U v fffi^«fc *) «'J^ 

[008 2] u^x vm<Dfmv&T i,fcwx vm& 

XCiiE?^©^*^^^" 
[008 3KXK. **«*H5iUA:tt«'C. *->^ 
- ?)\,K.WM hkvtcM *) «««: <fc 0 »f S©*SfiS«: * 

c©ilr. ^Ji/*B(ES*t* 
Jl/^ hS«©#S^[fiJ(C^->'f-^l'*i*^^ 

TfeiSfi^O. 405nmiU R^^©g3P^NA 
?:0. 9 5iUc„ t.fc, myt^<DmB^2. 5m/ 

[0084] *(C. g*©*IT Ufcl-^X r«&£. T 

c©^xe-C». u>=x h*S^«®«:aL//c* 
50 x»^>y©«a— tt*itt*****KaWft*JB 
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tt^r^^T^^A^BMbjg&fcffl^ 

[ 0 0 8 5 ] 05K. j£££S?RliMft (Scanning Ele 
ctron Microscope :SEM) I, tcM&&<D U^X 

tSU *&:)U5©U^X rJlKftOTCaift^T^*. 

«. tsto^S*^^ ^^^^ODU^X r<Lft£. "Tft 
fc*>. wtt^mmtohtezisisx rJStcisivc. 

i>X rlfttx 9 ^> KftSBfCfc^T 

[0 08 6] ft*J. EI5iC7j\-f 4o©b9 r©5%> £ 
/jNCDfc;? Hi. *I0. 15«mt*D. fi$0. 16m 

tlStfvhttO. 3 9 umitbt&OT^tA>A¥&gf(DIaj 
±#nJfife-C& -5. 05*>6. e» r©x 

y ^**#SCC9§BRft fe©£ft-3Tt,>-SC£*> 
[ 0 0 8 7 ] mm&<DV v r©i@ScXSS». R 

ofc. 

[0 08 8] <^ifi^2 >j|«&092rtt > U^X rtm 
iL-rMo<D3ffi©^±K<kigj?:ffll\ ftfwXi'JB 

[0 08 9] v hilTMoifflWcC 

tummmm 1 £ «»@Ki<Dxii&es c t k. j: o . 

M o (DPFSS&MYm** 6 ft £ U i^X r JI£ #^ Xl«± 
(CJtS?^. C©U^X rJI£R:fc- 31^fC06{C^ 

£EDX(CT*¥#Tl//c£t3, ffifiRfd^Mo. - , O, 

[0 09 0] Mo<DJ&E±mV&lfrhUZ> UV>X YMX 

w<o*%±mmt\zmic. mo <D^±mvmifi 

[0 09 1 ] <fcb803 1 >lt&0« 1 -Ctt. U^X M*f4 
[0 09 2] 5fer. X'*v 5M;>y&(Cj:»K #^X» 

8Lttc\ w©5c£Kffc«ja»6ft S u^x f- Jg£i§St, 

fc. itStl/fcU^X l-iiEDXKt^UciC^. 
fflfiSSteW, - „ O, r*L/c££iCx= 0. 7 5-C* 
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*A>V r Z-C $> Z C £ *iSti23 ft/c. 
[009 3] C©Ui;XrJ!£H$&m;RO'!!S£eH2£ 
IU3?X«3t#K:£;i>MS* -7-7?^ Otcifi. 1 «£ <9 * 
t ft 9KJt#fe 64vT . 0tH© f 9 h * * - >©}&»£# 
■C*ft^-o/c. ^0, W©5S£&{b42J#353ft8lCC*tO 

*4©<b¥M^b££ D i* OAS KMe> ft ^©T* 
10 [0094] <Jt*HH2 >i:bl^2-C{*. hW^f 
iLtMo©^Kft»oO, ^m^T^t? ■< Ktm 

[0095] x^9*«;>y&{c«fci3. 

«fiSf<^W, - , O, -C*Ufci#«:x = 0. 7 57* 

[0096] COl/^X h)l?rSISfi^ 1 SO'HS6^2 t 
m^Xit%ftiC^mm^V-xnytLtci)K 20. l J: 

20 *)*zt£miRit*mhtx?> mmovv 

< . u^^ h«f4©<b^ag^b?:^i;-if 

5(CS6ft^©t?*5„ 

[0097] <^JSW3>SUS««|3Ttt. UStthttf* 
i L-TW© 3IiM o ®3 li©^±iffc«Ml,>t 

r. 

30 [0098]5tr> ^ya^x^SfiioOit, 
^•©»&±«:. X^'9 » U >yffi{C,t07^l'7r^i' 
y =j >^ e> ft z> tpwm 1 0 1 % 8 0 n m©^i?f^— K. 

£Moi©^^fb!gJ^e.ft-SU^X 1-110 2^ 
— (C^U/c (07 (a) ) . C©£*. WiMoiO 

SL/cU^XhJa?:EDXK:r<Sg*fL/c<tC5. 
n/cW£ M o L <D^±mimiC*sl-t -SW £ M o i©i:b 
40 $«8 0 : 2 Ot*!), ^©^$»6 0 a t .%r 
$>-?tc. Sfc v US?X hJl©^il«5 5nmT*ifc. 

«fc0. WMo 0^^^b^©S^f?©SStm«T* 

[0099] i/^ vmvEftiLmxmt. mieg&vi. 

^FJlSl0 3^l?l/fc(§7 (b), (c)) 0 

• E^c^S : 0 . 4 0 5 n m 
50 •m%36¥m<Dffln&NA : 0. 95 
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$m : 1 7 P P 
b? f-g : 1 1 2 nm 
F^-^t'v?': 320nm 
nft®f<omMf£ : 4 . 92m/s 
KjfeMW-'^- : 6. OmW 

[0100]I8tC, SEMtCT«Sf?L/c3i&&©7fc-f 
f. WiMo£©^^{b%fo6&^U^*hl#Btt 

tK^rm. MJhfctv (&) Kttl 
30nmt*D, Jtffi2 5 GB©ifRKlK%7 r <f % Zicm 
*3n5gSf^S17 0nm (0. 1 7 urn) «T 

*-><!: t? b&VjfttC3 0 0 nmfc"? *\ 

y VfifoVC 3 2 0nmf» ?■©— b v ^vm—BtK 

©t'7 h«a£ttTi>*8B^8MI3ft. ££L/cb 

[o i o i ] o^tk:. «h?£(cj:-pt us?x vmmm 20 

(d) ) . ctizxsisxhjmfrhMmziitc&icmjz 

iummx***"*i (07 (e) ) . 

C0102] zofcm.m*z>^*m^x&mim.m<<c 

fliS^-f** 1 0 5£«*{l,/c (07 (f ) ) . oi> 
■C. -ecDffiJJISS?^ X ^©DflCiSCCA 1 £:fe©J5*N& 1 
0 6 (07 (h) ) tmMO. lmm©&gjgl 0 7 t 
SuSMThCtULi:*) i 2 cmlCff^^Wc 30 
(07 ( i ) ) . ttfc. fiLh©ua>:* hMM^P>3t-r 

[O1O3J09CC. SEMSc-CtSSH/fciia^fw X 
^affl©f-y M-t£-->©— 09£7jVr. CCt«, 15 
0 n mfi© f ?K l§ 1 3 0 n m<Dffift<D b v Y tziUfi 

-cfco. ie&gS2 5GB©#7^x?t&o-ci>4c 

[ 0 1 0 4 ] o3f{c. ±te3£-f -r X * «Jgn r ©&fl : 'CR 
Hit. -e©RFm^£T^*-><!:L/-Cfrc. fa^fF 40 

fl5£*Tofc„ -e©*s*£0 1 otc^-r. 

^P3 : 1 7 P P 
by hfi : 1 1 2 nm 
h -5 v Z b : ■? ^ : 320nm 

m&Lmms. ■■ 4. 9 2m/s 

^WLM^W- : 0. 4mW 
0 10 5] SgttJLfc$g©T -^*-> (0 1 0 
a) ) (Co^tn^i/atJl/- -fa^-tf-J/g 
^MS^ffc-p/cT -f (010 (b) ) &C*iW 50 
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mmztiu-otcT a (hi 0 (c) ) icisnz 
vvumt*. 6%<t+^{c®L^<b^oT*s»). urn. 

<&&2 5 G BCROMt 1 -* X i; £ LTHffl-hP.HiS©&<,> 
[0 10 6] 

[H"Pi©£&jii] #±©^a>e>fcf8e.a>fc<i:5K:. 

[0107] o^o-c, c<D£>?ui'i>x\-tinzm 
[HIf©ff*ttK9n 

[0 1 ] *ftw%mmLtc$mmz3j&itmi<^tii>m 

[02] *^©U^X httft*6tt&U$;* hJ|&8 

£. 3£0|J£*K3fcg|5£r©i^>yjig©M£©M 
<&£m-f!8140T?&S. 

[03] S*Xg{CfcWSPJ*^^->©0i|^T!t#tt 
0-C*4„ (a)M(b)B, MM^XOm-Cb 
K). (c) )Si^3fecD^|-C*i 0 

[04] 2iuyx|- ©IfI£^-r®SWf*B&»iffi0-C£> 
4. (a) B»10U^ h®R0 c m2©U^X h@fiS 
mig-Cfe"). (b) (JSIOU^ Mg,-c*-^>i/ 
ISt*0, (c) «»2©uy^ h)liy^>yxfi 
(d) Bf 1©1/-^ h@l^*Xfi-C$>5. 

[05] JR*«©W©^£lMt«*»'&&S US** 

[06] 31#sfI©M o ©^F^^^b^^ 

[07] ^BJtc^^eSifflttlX^S^jgfflL/c*^^ X 
^©Ki§IS0-C*4. 

[08] mmkQW iMoi ©TSE^BKf b4H3l» e. tt & U 
^Xhjf^. S EM{CTSI^Ufc^X-C*€>. 

[09] mmw 3 tcimxsmztitcmms.z s gb 
ayfcfi xvmmwv v ;N-*->*sEMtcTti?fiu 

[010] HJSW3 tC*it^T^{jgSnfcKl^fi2 5 G 

b©^^ ©mwffiife*«:^-r0-c* z. 
1 u^x has 

l l *->f--y;l/ 

1 2 b-A^iS 

13 3';y-»u>x 
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